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(57) Abstract 

A titanium oxide-based photocatalyst composed mainly of titanium oxide and crystalline zirconium titanate in an atomic percentage 
ratio (Zr/Ti) of 0.001 to 0.5. This photocatalyst may be used even in the form of a thin film fixed onto the surface of a substrate of a metallic 
material, an inorganic material, an organic material or the like. The photocatalyst can be prepared by baking a product of a reaction of a 
titanium compound with a zirconium compound in an atmospheric environment. This photocatalyst or a material carrying the photocatalyst 
thereon enables a harmful material in the atmosphere or in water, or a material deposited on the material to be decomposed, rendered 
harmless or removed under light irradiation. 
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ti^) ©^-^*^a>e»n/c 0 :ncjju, ms^no. 1-443 <t t/1-5 
( it m. m ) * ^ tz (* , 9 y m v * => - ^ a © jg a c *b a r s tr - * « 

zi - ry A com ik& & z t & mm z titc* 

fll ©RIftNo. ^ L- 1-3 , *3cfcUfl-7 CfeMIJ, K<b * > it & & 

fb L T & D . 7 i- 9 — ;Vf A-i* fcttf (DStCl^ItfeoT 

l> fc „ $ tz , ± & t tz «fc -5 13 , f~ 9 y i ^ 3 ^ 7 A li !S i ft L I fc 0 

:n?»otS?S*!t'li, B£8S#«?3smi3 i^io^^Ki 7. 6 
-10. 0^/molT% m '> 3M£ 5 8 - 7 6 % T'feo tz 0 

ZtHZWLT, ittitm ©RlfcNo. 1-4T- tt, JtttiliZ r 5:^$ /kV^; 
© 8£ K © i£ '> # 5 % T\ bT©«te#afcA,iffU»S;h.T^ 
ttfr^tzo KlftNo. 1-57? fcffl L fc Zr/Ti*«0. 6 

0T?:*:||i»T«5£-raiBHfciB*TV^fc«>, 8£ g£ © M '> SgJi 1 1 % T* 

i$No. l-6t±, Z r/T i ©1^0. 1 2 ? >l!y ^ n r 7 A 
*ftH©«"C*S. 3 © *§ & 13 , Z r/T i ©Itfi-lff 
;V3-^A^jg^®©*^^#iJ (tt»No.l-2) tft^Zt. B£ &©*£'> 

( n as t»j 2 ) 
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§*i£No.2-12Tte>58&3&i8 0. 6 6 g^lS*5ml l:^*'L, 3 
©«-&}K£fSi6*ll ©&mNo.l-l-C»3£Lfc*tt«6 gir^g$-&fc 0 

jS**Ul»i:J:0 84L, # % tl fc B « ft 5 0 0 *C "C 4 B# ft 
ftdttilkCiO, iSHtSfaftZn/TiTO. 0 5-§rtr*||l8fll© 
ftfcfe&ftttfco 

Ifc No. 2- 1 3 T « . f?MV^Dl*->Fl 7. 4 g t )i> =i - ^ 
A^o#+y F7 0%§|l-^o;W-^«7g, 2 % \Z h »Jx^ 

U - h 0. 44g%K*2-7 p DyW-;l'5gi:JlPATI^L 1 g 
gf 1 Pel if # L 3 B 88 St « L , ^MtO 

1 0 0tT5^P^ILf:l, 60 Ott4^PililJSt^acj:0 > 
ti-?**<fc*&B/T i TO. 0 5-&-tr#l6'Hfc)©#*k**»;fc. 

i^^No.2-14T*li, A 7 - A i K •> F (1. 3 8g) ft }& * ^ ? 
/-A3m 1 t»C«»Lfcft, Cl©?I3-?£ftgiJg#Jl©l*i& 

- /i- ft @ -£ L > S^n/;IM^6 0 OtT*4HH«EJSt5Ci:CJ:o 
T , A7^7i»8ftl^Hf/T itO. 0 5£-tr*&9!fcl©*ftll«ft 

^ 1 o 
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l> T * x v V * mm (*8fgl50mm, g $ 1 mm) K ft* L, 1 1 Ot 
T 3 0 # &3 *t L © 2 5 0 r CR£ L fc«!»PT 1 0»f B ]^Sl 

iu. ± ib © % mm <d m zmwizffi z_tcti.mtt*ntz 0 
km no. 3-22 it. %mm 2 ©kmno. 2-12 •eiSL/iiisiftt)?:^ 

if- 9 - 7 %^ * : 2 0 m&%) 6 0ml i:»ftSt, $ e> K A* 7 :* t? 
-X (i2. 0~2. 5mm) 5 g 5rAn*-;l' 5 ^ ?:fflV^iS©^ L 
fc & , *'7^t-X4^< : i: i: J; D , M m M £ % tz . 3 © ^ * m * A 

^^Sifie (««5 0mm, f 5 1 mm) tr^^Jt, 
1 1 0lCC3 0»HtllUI, ^«)2 0 0 ri:gSU;fl(Ft2» 

f B l|i*lt5 * tCct ±ie©?fc&&©Jl£3!®t::<ii;ifcKMtt : §:» 

— KM No. 3-23 *3 £ t/3-24T' ffl t #t *4 (KMtt) £ tt 

JtttioloMtA'j r if £ tl fc # *4 ^0§!J^^^{i^0i:i59 

KM No. 3-23 tt, KM No. 3-21 T ffl t tt *4 IT *5 V> T A 'J T 6 * ^ 

* ? O ) ^x^y-;PT3i I: fiRt 5 : i: C <t 0 A 'J 7 Jf J£ fifc ffl © ^ 
i££IBgL, Z0l^5:^f > (ISi5 Oram, J? $ 1 mm) 

±\Z 7. fcT > ^ - h (3000rpm) ^ ft 2 5 0 °C I: t£ L fcf i 

0* T? 5 # m & & SI t T /< V T Jf 4 ^ fi£ £ It fc o *V^X', 3 © A «J 7 Jf © 
±tr. KM No. 3-21 ©*^i:Rli:^feT?*«l«Jife^J*S-a-*:o 

I* M No. 3-24 f±, K M No. 3-22 T* & ffl L * # *4 ^ *5 T A 'J 7 Jf £ ^ 

fiss-a-fc»£--c*>*. km No. 3-23 ©«^fcHi;^i*-pa36»« 

5 0 mm, J£$lmm) ±i: a' 'J 71 tJ^lJc^ Itfct, C © A y 7 Jf © 

±tr, kmno.3-22 ©*§£• t m cism-mti&mm *w&. &tz 0 
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Cin^cKiM^Mtt:, ±m~m (Escherichia coli W31108O CS* 

§*&**©3t[S£ 7 o %x ? / - ;vx-mm l tz&. ±mmz 2. 5x1 

0 5 m/m l $tr±m'kM7kO . 2ml (*8§m& : 5x l o 4 ®) 
0. 0 2 5 ml ^o8ig!:»ttX^i»©IIt:STLfc. ifc c , ffl *T 
119 5%0*^Tf2 5 OW*g35£E*$g£n-J: 9 , ^ ;u ? - , 

l!:fc(t5Sfi3 6 6 nmOK^-ISgii 1. 5 m W / c m 2 "C £> -? fc„ 

-t©f£, Rgftt* (Dmm £ £ 31 £ zk 9. 8mlTft^«U * 

©i££g|i£^^Jg«l£;i&#?i*^L. 3 5 tT4 8 1^ K©S L fc 4f 

-^©*gl&, LT^tz-Xmmo&lt. s*ifcNo.3-21 O) m & \t 2 . 2 

5 x i o 3 fl, U&i No. 3-22 ©*§£-»± 1 . 50x l 0 3 ICff f (M'> 

* t± . ^n?n95%fcJ:i;97%) , * tz , SMt^&jd0l©F4il: 

a «j 7 ji * « a fc tt *4 £ mm t ^: ^ no. 3-23 a «t u kimo. 3-24 
^ . ^n?ti2. 1 x 1 o 3 ifc<j:i;2. 5*io 3 K-r^fca»-»fc 

( s£ & , in? K9 6%fc<ti;9 5%) . 
<c , it tfc ft ft £ , ±i55^^£^Jco^^i:I5l^:o^:M®(5xlO' , 

r > V ^j»fi©*15K«5T LT30 #M#J»« L tz b a> t , _tE© 
K & No . 3-21 TB!HfcttlH*t«!)*lCj(iTLT3 0 # M Bt Br C S tz 
fcftiroV^T, ±&(DJ5m-£4LW%i;*®)'%.Ltzo *ftMS, ±#LT^ 
tz£.m®&, W # tt 5 . 1 x 1 0 4 1, » # -C » 4 . 3 x 1 o 1 it 

* o , £ ^ ft © £ ft t± s t ^ if ig ft e> n & a> o tz „ 

^S^TV^s; t a* s n it e> n o 
( m m m 4 ) 
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KSkWcoWtit* 9 >**»lK©Jl**lSH*Afct**4 (a*i*No.4-22 

&m No. 4-22 £ J5« 2 ©K&No.2-13 T » g L ft fek g £ 5 31 © 
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No. 4-23 J: If 4-24T'ffiffl L *t *4 ©^ig^fett^© 

If, ffl Vn fz ftt&m t* UT©*S C «fc 0 Sag L fc„ > <c 

<t-&®> it jv a - ^ Ait&Vo t l t * n^e nm.it?- 9 ysstif/;^i 
-ft a- 3 - ? a & a v * »ij & an m t o 

5$ it f- ? > & ^ V A- tt , f ? V-f vrn#+>> K8 0 g* 1 6ml 
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OmllllTU * © & 58 ®? (60%) 5 g £ »n A , ^M'80tt2 
4 B# Ml 9t ft L , S^T-ClltKttiO, ¥&WV>Wt<t* 9 >fssm 
^ •/ ;w » fc (if^l 511%) . :0*/*i:tsn5iifl:f?y 
ii , xilEHfroSl, T "C c |g £ <t & S c * o it . 

nt^;M-nitf /Mi, t © ^ & c =t k> m m l fc „ -r & t> 

*► , x7o>^rt^W (100ml) Ct#->lfty;^z^A9 0 g 
i: IS ® * 2 3 m 1 ( * £ 4 m o 1 / 1 CJ> h*) ) *Ah, 1 0 # M 
if f¥ L & , *-h^W-yn{fcii*, »B*frT, 1 9 5 r T 4 B M 

an ft t fc « #e,nfc&»?fl[^e>*R«:©**s'*S'fk^A'3^'>A%K!*, 
-?:©&, pH%5#2CBIT5: fcci^i, -ft ^3- 

? a •/ a- * m tz ( m w ft 6 m. a % ) . 3 © */ /m # * n s it <t a a 3 - 
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± is. (Dm it ^ 9 y mn.^ / )\> 1 oomi t. m it *j a =r ^ a » & =s- v 

* 4 5 m 1 £ i£ L ( Z r / T i = 0. 1 2) „ 8 0tT2 4I^Kjfi}f 
3£ *i L ifc„ Z©£^£j£^£6 0 0 tt5l^riiiiltLi:*tti%j|t o 
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T'ii-f 0ittlSI% 2 0 Ott t*§*No.4-2 
4 T'li 5 0 0 ttLfc. 

— l*ifcNo.4-25 to «fc lM-26-CttJB L fc ( « ift tt ) ti , Sttt 

**k«0i©HHA'; 7i^i^.fc«f4X', §*i*No. 4-25 J±, f*lfcNo.4 
-23 L 1t#n\Z fcV^T /< V 7® $r?^fi£ S -&tc®&. mm No. 4-26 

« , 8i no. 4-24 -e m m Lt#i4i:^^TAy t jv * m * -a- m & -e 

H$S#J 3 ©§*i£No.3-23 © « £■ fc H £ # 8s -t H ft X x > U ^ SB 
& (SEt50mm, J? £ 1 m m ) _b A V T M * M fi£ $ -fr & , © A 
TM(D±iZ, ±12 CD St g*No. 4-23 $ (± 4-24 © £- |S] C ^ & T ft tt 
B £ ^ fi£ $ it o 

7 -tr h T^-rt K 0 »«K » H * CD t fr o fc, S 35 » JE iE -b ^ 
( g it 1 0 0 c m 3 ) C K I* # * A ft, W««3H7'f>H*ttLfc ( 
ffl*l^*f870cm 3 )o ^a-Cf ULf;7t h 7*f t K ( & j* No. 4 
-22 t li ft 2 5 0 p pm, f*ifc No. 4-23 & L 4-26TM3: & 5 0 p pm) 
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UV7 ^ ;^-%lLI36I«l:ff^:. Z<Df%, I* Ifc # 3? 
I©$I 3 6 6 nmK*5»***ftt»ittt, KB No. 4-22 X' 14 1 5 mW 
/cm 2 , 1*1* No. 4-23 & I* L 4-26T? 14 0 . 8 m W / c m 2 T & o fc. 

ft fir V^j: # 7 -fe b T^xt KCigS^^-f > tr & ig£ L # 7. ? 
o -7 h ^775:i^tf lit. 

1 l$IHI ( 1*1* No. 4-22 ) *fc»90#M (^^No.4-23 fc 
V^ L 4-26) © IS £f X' T -tr h 7 t K ©jftg «, I* I* No . 4-22 T {4 & 
p p m £ T% s^^ No. 4-23 "C (4 ift 1 . 0 p p m S T?. I* B No. 4-24 "C !4 
& tii IS # (0. 2ppm) & T £ T? $ic '> L T V^c 0 S , S # £ ft j& 

& © m <d n c /< u 7 ji ft « x tz # n ft m m l tz st m no. 4-25 t a 0 . 5 

p P §*l*No.4-26 T 14 & ftS Pfi « T T* & o fc . 
( H i!6 09 5 ) 

# #1 W © ft & fig ft * "T &&JSt£ (M88*K, i^^No.5-2) fcit; 

(mmmm. mm no. 5-3) ftfest, ft 

KlftNo.5-2T?«ffl Lfcmgt8<S©®J§^&f4#:©fc4>DT'&£o 

* V (&) Iflf F9il>*i'5'?>l 86. 4 g > ^ f;H- 'J x 
h*->->7>3 5. 6gt, x?y-;ui38g, -Y*y£&zKl30 

y ft in A M i: t it (DAT. f >) t m M i£ mmn A ] tBT) D 

- # , esffDf ?yi^^3^ni omfi^5i:Sf'ft^^>9ofi 

S 1$ ft M £ L . *^ + T* 5 00rT*2BS^&fi£Lfc&*&#L, * fl # 8St 
$ -tt T @ ^ # # 1 0S*%©^v'Jftf^MLfc o C O 7 7 'J 5r7j<;t^ t 
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mykm&mzm l tz. * o>&. m m 6 o % o> mm * m z x p h 7 ^ mm 
l, ? > t * 9 ^m? * = zwtit* 9 > 

&ytmmi&? *mtz e z ® it m m & <d & m a , ^mm-m^m^mxm 

I2n^¥^SlT* 1 0 0 n m T 2b o fc . Z 0) IbtikMtiL? Z gllf # 
CSLTl 5fiS%^*1-?>7K»S!c?Sl 0 0 g K , Jgtat LTHifl: 
¥ ( ttc ) »07^< f/* (11^2 011%) £ 6 0 g Sn $ e> C 

A # * ^ *4 J fcST) o 

mt45<t7CD-^3 - h L fc 2 4 Otl'6 0»KU6 ift L T V 

7l5:f ffiLfc * <D ±IZ, ±15 © mm M * 9 > Wt v )\> zi - A % ^ 
*4£, ft £> ffil ^ A 5 1 . Samt^cSi^Co-^D-hL. 180 

rkno. b-zxmm l tzmmm&am&x m\^tz i> <d am z# >) 
^*ast»«tr, Kg, «»no. 5-2-cfiejB t tzm&m&om'&x' m\*tz 
i> cd tm cmmm* 9 > m v * =1 - ? a $ m mm * . 

5/imU.5iUa-A3-F L, 1 8 0 r 5 0 8> Pd 1 ! M T! ft & 
*r, Ml* No. t ^^ttlil £*"f 4 ^SSl®, &&ifc 

rhino. 5-2, 5-3 xmm Ltzmn ( # >; x x r- fr&mmmw. : c n 

KBNo. 5-4 tti) V>THi6«4 © *§ £ H CJftt7 

t h 7;uf t K^«St»%fTo fc (7-trh7;UxfcK:50ppm, % 
#1- « SS S : 0 . 8 m W / c m 2 ) o 

* 0>mM. ft I* No. 5-2© ft** ST? lt*l»ISIS|©gakfti:7t h 
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7A-f t Kii 5 «'>L, eO^-^irfi-^CDigglifScppmt^o/io — 
jfcfclfcjf * tf L ft V^RIftllo. 5-4©^gtJ3&T' B7tF7/l-7kKtt 

tt » t ft A* r> . 

s* gfc No. 5-2*3 ct 1/5-3 ffi LfclgiSi' ?>Sfc^ hffl 

I* ifc >t £ « x . j i s-k-7 i 02i:if snstft-et>^w 

^^No.5-2CD^^M"©^M«@^-efe o ft L, ttl* No. 5-3©f*|fc 

5-3©^^#i®Ttt, Ani^f s!t^nTv^^cv^fci^), ^ # 3fc & ft ft 

<Dm<t1- ? > &3tiik@iit, felt ©f ? >^v;Pn-^A^-^ 

$n&mffi. c^uu-h***) © « ® ^ m * ft *4 & , s n ft it m m m 
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§t # <d m. m 

1. mitt- ? > *> * urn &&o> * 9 >mv * =i =. v * ±# t l % * *? 
> \zM-r & )\> =j - ^ a £*>jK^%tt# o. ooiwio. 5 m t -e & s 

2. /\ 7 - ^ A SMt % , & ft 1&;fcJ:tfli&® ft 

3. mit* 9 > 35 £ V f£&m(D * ? >mv * ^ - V 2* * £ ^-9 

^ z> it )v =t - l> oym^roitw o . oouuo. sutt^s 

6. S # # & m # *4 £ £ & ^ g & js *g -e , iMtssftf ?^^«it 
iEf«SnfcI®McyOJ 7 ® £ {$ x £ It # © 16 H 4 i; IB ®. <D tt *4 6 

7. p *4 © ^ ? > ft £*fcS>;HJ.=.*A -ft ycsjtSvA 
3-^A©H^%tk*5o. 0 0 HUO. 5iaT©ilCA4J:7CE 
At, ^ ? > it&Vo £ y ;^ - ^AjUfe^jgltJ fcli^a^TE^ 

i'Ctttiy/l'S-'? ACf^xitffO. 0 0 1 U _h 0 . 5HTfi5 

tr^*&&L */c{±, iftumit^ 9 > &xmm<Dm km ism <Dm&tt t & 
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, zmmmiti- 9 > &%&m-c mm 2 ntzm z&u mm iz fsz tz 

10. » ft** 7 - ^ u it & *fe 

, & ? ^ <t £ & «t ^ s &Mt £ ^ © ? © '> & < £ — a & 'tr at * © 

5lij(T»8Lfci, glUAUltU *V^T^ ffiEA'J7|(D 
^ ® £ m it + 9 -s ZLVmSkHO)* 9 ySe-^A-n-^A^itti; L , * 
9 >• IZliir Z> -y )V z> ~ A © HC ^ % fcfc # 0 . 0 0 UUO. 5«Ttfe 

9 > & % mm^ m & z n tz m * m & mw \z m z tz n w e> m&ii & B 

12. &lt^?>:fcJ:U t JSg ( &@©^?>$^;U3-^A£:£tt:£:L.. 
9 > VZfefT 5 v )V a - ^ A © g ^ % tt # 0 . 00 1 W±0. 

m\t* 9 > &fttemm*&mizm z-izttnvmmjjmo 

&»IMfc ft < fcfc— «&*trtt#©«Hl 2 £ ffi * © BHt 

* y£ft&J&3:7il£®E{l:^? >^7tM&Jl£«®('<i;tfc#S4©i£;8 

i 4. mit* 9 > %ftmmi?Mi&2 HtzM *mttm~mizm z.tz$tmtf. 
&m#n $ tzumm&mmzmtt t l , s n n m it * 9 > zyttAmx-iv 

fi£ $ n tz m © N t A U 7 H £ « A £ tt *4 "C & * » * © is H 1 2 

rn.it* 9 > %ftmmm *&ttmw\zffi z tzttnvmmijm. 
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